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Fig.1 Electron density n = n. (solid line) and temperature 7' = T (dashed line) at different distance R
from P/Halley
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Fig.2 Electron density n = n. (solid line) and temperature T' = T. (dashed line) at different distance R
from P/G-Z
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Fig.3 Equilibrium potential of silicate materials (solid line) in Comet Halley and the electron density

(dashed line) at different distance R from P/Halley
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Fig.4 The relationship between the potential and the logarithm of the electron density for Comet Halley
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Fig.5 The relationship between potential and the logarithm of electron density for Comet G-Z
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Fig.6 Put the lines together into two ones. Dashed lines: Comet Halley, Solid lines: Comet G-Z, Line A:

Silicate grains, Line B: Carbon grains

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

332 = | B % ¥ #® 3%

BATAT MBS AR PR AT TR EZ MR, B 4 ME 5 55 FR Halley
HEM G-Z HEP PR M TR ZRKMEXELZL. PRET, T
L g, XTRT Si ARMREE; AL T FEK L, BRINT C RRKNEHE. BT
2234 Halley 2 H1 G-Z2 B B Kmf i 84—, BrLlitEMALE R A i 2 AR
A% &3] Halley B £ G-Z HREMLRFE FAIFRREAR LAREBIHY, FTUFATAT LI
BHEE 4 FE 5, FWEARE R, Rk, hbErLIERIE 6 &KL (A
f1B). /8 6 f, fEkeR Halley SRR, L8l G-Z HERA; L A MM TRE (S) &
%, Hgk B XIMIFER (C) %R Wiz A F1 B RIRTLUR LT LG REUTRRRE L

U(V) = A1 + A2 lgne, U(V) = B1 + B2 lg Ne.

BIRE 6 )Rk, S Ay =23.26, A; = —11.12, B; = 19.69, By = —12.03. Mz A (St
®B) foigk B (C 2423%), JL-FRBG M E FATHRIE

HLL F RS R A, RRFEH RN T, ERENE RS R TR ET, T
BEER—REN. AE 6 halllF, C 4y SihEMtl, FEHBHEMR. HTAKR
PP, A RESHERA—H, SETPEREAS—F, IEMBEMN, ik
SRIG. BUEM R TREA], FEER SR FERHIRRIETEY. BAHEREENN,
HPRERE RS (0—100/cm®), BFEE AL 10°K £, XS, RS
FHERALRESK B L, RBATE0%SE FhEERE, EHHERRRAN
WO T, SCErh R AR T DR, — B8 T BPREE, AR LUALE 4% T
HAKRA. tEPE R, FEBEBMEFEEN RN A TEEIERY);, FHH
15 £ B o 28 BRI R I R R LR

2 £ X ®

[1] Whipple E C. Potentials of surfaces in space. Rep. Prog. Phys., 1981, 44:1197—1250

[2] Shi Zhidong, Li Zhongyuan. Disruption of charged dust grains in cometary environments. Chin. Phys.
Lett., 1998, 15: 155—160

{3] Balsiger H et al. Ion composition and dynamics at comet Halley. Nature, 1986, 321:330—334

{4] Shi Zhidong, Li Zhongyuan. Charging of dust grains in cometary plasmas. In: Proceeding of the Inter-
national Workshop on Observatory of Our Planetary System. Nanjing: Purple Mountain Observatory,
1998, 17:90—94

[5] Li Zhongyuan. A research in the space dust dynamics. Prog. Astron., 2001, 19(2):161—166. in
Chinese (FHig. ZHABLHRINFWFR A . RXEHE, 2001, 19(2):161-—166)

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

5 Wh B BERREH R YR A SR 333

STUDY ON THE CHARGING CHARACTERISTICS
AND EQUILIBRIUM POTENTIAL OF DUST
GRAINS IN COMETS

CHEN Yao LI Zhongyuan LI Jiawei DUAN Suping
(School of Earth and Space Science, University of Science and Technology of China, Hefei 230026)

Abstract

The comets are consisted mainly of water and dust and around cometary nuclear
there are ionized gases mainly made up of water and hydrogen. Dust grains in comet
will become charged. As a new composition, charged dust grains will take part in
cometary plasma group behaviors.

Three main charging mechanisms are considered in this paper. First, charged
plasma particles spray onto surfaces of dust grains will be collected, this current is
presented by J;; second, photoemission caused by the solar rays, the photoelectron
current is Jo; third, Js, current of secondary electron eject. At a certain stage, dust
grains will stop charging and attain an equilibrium-state, i.e., > J, =0, a =1,2,3.
Considering that comets are plasma environments of H,OT, and the main compo-
sitions of cometary dust are silicate and carbon, based upon observational data of
comet Halley and comet G-Z, the charging characteristics and equilibrium poten-
tials of dust grains are calculated. A curve of equilibrium potential at different
distance from the nuclear of P/Halley is provided. It is found that the equilibrium
potential is obviously correlative with electron density. Using algebraic equations
about equilibrium potential and logarithm of electron density, too, the calculations
showed that the equilibrium potential has little relativity with other plasma param-
eters such as electron temperature. Generally. these conclusions can be suitable for
other plasma comets.
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